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(54) PRODUCTION OF BEARING RING FOR BALL BEARING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a bearing ring for a ball bearing from a ring- 
shaped stock obtd. by subjecting a bearing steel to hot 
forging and in which cold working for forming the 
conventional ball shaft grooves and spheroidizing 
annealing for the cold working are eliminated, groove 
working by hot working and a quenching stage are 
continued and the cost effectiveness of heat energy, the 
reduction of the working time, the simplification and 
effectiveness of the process are attained. 
SOLUTION: A ring-shaped stock is heated, and by hot 
rolling working, the formation of ball shaft grooves and 
expansion rolling are executed. Next it is reheated 
without cooling, is austenitized, is rapidly cooled to 
directly above the Ms point in oil and is subjected to 
sizing die quenching. The finishing temp, of the hot 
rolling working is regulated to the Ar1 point or below to > 
500° C, and spheroidizing is executed in the process of 
the reheating to refine carbides. 
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k. 

±En - y y^oiii y ^^**»«riK Attffl. 
fiJ-iD^WaELfc«*AtfT5«IAnxSi:, T^/fc 

±E»Aixxaj::*3»t5»Aixttds. ftHRLfcyv^tt 

5ft**fiAixifeT?*>*i k S:#»ti-5S«rS 

[»*«2] J:IE«A*tXafcj3lt5«Wfc«SA*ttt 

^S«-£EAU»a^5»*»A*Lft-Cfc6BI*3KlfE« 

[»**3] JiiaHRPfln-y v^xstjKAnxa^ 20 
roiHH^ n-y v^*px»T««o±iay ^^tt*»*rltt 

«tt«l^(7)y v^tt*«-«rifft,|j:±|2«A4x«a« 
2 xtt 3 icEttOjKig^fe 

5 ] ±iehwb o - y >-ymi:<DxmK y > 

[tfjfcJS 6 ] _hlE± o — k > K U/u ^ ^ t ^*L7^ 

7 ] ±«B*tWfc*Mi^ SOA r 1 jftBT 5 
[R*«8] iESMtel^, KMBp-yy^ii 

i^w-s y ^^«*»^J»«ci-y ^^aix»T«a«* 
[0001] 



^i¥9- 17 6 7 4 0 

2 

[0 0 0 2] 

Rowswrai^ ^<D3£%micmmftkLT<D^t:fcm 
«rffl»L-c«efflu *iw«3t ury v^ttWW (y^ 

£fc£Lfcfc<b, Bf*^>*« • ■+jSfe^«MJDX U ftPJJ* 
— y ^j&DXKJ: 9^MJw3Eg«^j|gi:0fS^fcco 
iEffi^*raN?^fTi\ «IAtt?a«*T-3!lDiRLrjftAix* 

[0 0 0 3] CKDSgigjfeflDt: — h^-xo— OTSr07 
(A) Jd^LTl^^ }RWISiSJc:*5t>T<4, 30&rLfc 
1 1 0 0 — 1 2 0 0 'CKflDSft Lti % 

tl. #CtO«*R8u — y y^DI(:ftioT> 7 0 0-8 0 

Wffls*r*^»wiDXiafe*a»"*-5cfcdSfts^Tt^ 
[0004] »boo — y ^^iox^tt. attrau yy^ 

k u/u ^ ^ u -/u £ amfr Arc utyy yytmuvm?* 
[0005] ftfflp-yy^Diiii, ^g^t>^^T 

fflffi-^Sg»l^lS!Hi|jDX*fTfc>i*tC, iA^l'SlL^ 
I^^t^t w^AttfefCfi, HKi^PAttS 

[0006] *iiM»^>teo»ia*tt^f4, mmAstcj: 

9!/vm»iU -ftSrj&ran-y V^SDXIc«t9 

<fc<fcj£«£ffv\ *ai«<wSg8t€f^ttflijjax*Lfc 
n»c, W*«RLT*A^ftff 5X®tf?fetLT^ 

^- 

♦ — o 

[0 0 0 7] Z<DWt<&<Dmm*-!) >^*DX(i, JdD^ L 
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S/^r /pp -/ufcEJl It V isiTVtmttnti&mW&ft b X 
RhUmZtlX^tz (Will 4#HI]Bg6 2- 1 7 6 6 2 

[0 0 0 8] Z<OMi£Jj&:<D t — — 7 

(B) IC^-T^, «»Lfc»«Otttt5R«-* 1 100- 

i 2 o ox.\ctm^xmR®&\^£ r> v >rvtmttk t 

3ES»S:«3ffJJPXUfc«^ *Afr • «SMLte3gi&sftS;*x 

[0 0 0 9] rixfeco^s-e^sttj^Att • jSsMtto 

[0010] 

-y ^^iox^igHij*^w»B8JiDX-etT5d s . 
«*^o^iiiig»itt«***si(;<au-e* > ^^-c, mm 

tt*«»i\ *ri?*Batt*if*m-c^Jnixtt*:fi#jwi- 

[0011] *:<Dtz*), tt*ifefc:rtu El 7 (A) , 
(B) I^L/cJ; 5 Id, »WiDXXSi:3*Wk«lttxa 

X^fcto<o*DjR^^w«^a*U-t. Sbl-iMttttt 

p-y ^^*^»MiDX<7)«tct*Aixo^*<DiDjR 

[0 0 12] $<bl-, «*MiOX£ ££>fc*<0 

nmtm®Lt*^ts<DX\ *nxxa»*s*§*D u t<x-? 
*xxsi?jbo^@ • Kfit^rai;: y ^tt*t*£»»i-a 

Ii#««ftL, xam^»*>i*IWH«a* 
i&5^ft5ft^Xgffl*oi£T«:ffl#, ^Ft6*t?fc9, 

[0013] s i te, Mtt . y Ottawa* 

wO^«xO*«{b«Ett<OXa*g8JhLT. ±T»IWiDX 
9, »^«*n*r*J*fc-r**«t<b*tt*:«»L, IS 



(3) »Bfl¥ 9- 1 7 6 7 4 0 

[0014] Las^uftdsfe, y >irikmvt<o!9a&frbm 

AttJwPIS^xaSrJRPpWDX-CfTP fci-*btf, 

bmbwdx-c^ y ^^ttsRw^HBBat^ssw^ajfiWta 

*i»IB o - y ^^fflHWDX* 4f^»IB4DXlr J: 5»* 

«s is*^wMaDx»wj:5rt^Hffix^s*^)?gfia<o 
£ * t ft * zhtetftiti. %mwmm*:$&iz 

£ <bK, HMH*DX^iaat?«ftftdW h y y**\zMM 

r©»&-Ct>. K<b«^**ft«3Sj6XB««iK*i:ft*. 
[0 0 15] *2fc, *HBJDXfbfc#5±IB 

mm <n mm u t , viatNtK ^* $ a 5 a k ^ & 

[0 0 16] 

fftaiia 9«iAtt®^prigftffl«t y ^swrntt 

»il*S"Cfcot, Iltfx.ll miBo-y >^*nx 
£ ttlKiR Attic J: 9, -tO«0«J»J3!iDXcO^»ft^-ifett 

50 P^n-y V^ftlX^J: !?^g»«:^J5fcUT^^»CS£ 

iiT|-*y ^^*«-{cjE3ij«?gi-6fRWci-y 
xat. 0E**y ^^«*«-*±Eo-y >^Jrax«iS 

lr M AtLiM^ (c^Dl^IiS L fc^^ Atb-T 5 ^ AtbXa 
^fefiKO. ttAixxa«wio*t5«GAixfe*s, i^Aix 

^ft^«*fR« Ufe««-C»a-f5»**Aix4fe-C*> 

[0 0 17] CeO«!ig*fe(75Xa«rHl (A) 

z<D5;&xte. y v^^wofS&Paia-y y^ig 
40 r\ y >^*tf^3f^^g»tjaffi • fl]ffit*K M 

ma^ST, -**AnsixfcBft*«^y 

mit&&m#>x tt*^«fflHU*»wo — y 

V^OXft if^^jDXSrtSffl Lftv^-e, -tl2^»fl8 
J»XOfc«)0*ttftJft»6eoxa«^*fcftS. lot, 
!S2 (A) izt:- hv<^->£0-fi«$:^i-J: S^ffi 

p - y > ^ig t & Attxm t copfl -e«aa* -e?ftai-r -5 
^S* s ft<. «ir B l d - y y ^iito^IffiT^ o t 



5 

[0 0 18] »FJJn-y l^jDXteiS y ^ttSWtf) 
fe^^^ot^j^A^O^JgM^M^^I^t^t 

«^i<c< *»tt±»f * xmtf>z>zk&xz 

[0019] »*«|Atb4: LTIi % W 1 (A) tf)XaHl 
<?rlgl2 (A) \zty\^<Dt — h'*^ — >ic*3^T> D—y 
^^DXb^iE*>^mPf»dS:LT^— ^T^-f Mfcfi 
«^ftfflS«»Lfey >^**«"*:l*Att + Jc»«UT«L 

iaST-§i#±(frs, ^■Y^^^sjwffiAuftsp-r-5* 
-Y^^^Aixf &ft?*mi$>z> 0 visyvumtt&v 
^ -cuk l fe * * *fta < * s sa -e 

iiW^JSRLSrffoT, IM^HRC5 7^ 4$ 

[00201*^% Mp-yym^MS 
Anxs t <d -e*ttft«3axa * * * s to» «r a> 

(B) ^^(DXmiH^ N 12 (B) Ct- h'** — V<7) 

-^^^ hffl«JC«H»a *ur, fRPJJP-y >^*DX 
MCJ: 9 3Eg««:*j«Ur)5f*»*«rt£aUT#»y > 

aT5oota±(owti:«*»u-c, 

«r«rfflS*S««tft*Mc*rfr5xai:, »**ft»a 
&oy ^^«**rSriBt>^l¥J«URd LT±IBlftA*ta* 
i-H«L^««5Atti-*JSAnxat. ^W5tOT 

fcttffl-e»ai-*-si*i3K«6An«fe-e*>s Q ft**AJxttir 

[0 0 2 1] i03K«ft«fllc*#tf»«6tt, Mn- 

y >^nT b ^< £ v^^*--*^^ hs*r- 

*5£**\ ^^Til:^ A r 1 5 0 0 t£Ji± 



W) »BB¥9 - 1 7 6 7 4 0 

9, 3fcPflA0Xi;:j;5IBg»ir;* h»wfi*Kft» 

[0 0 2 2] ro»tt^»3aSr*tr»ift^fttt, ft&S 
»I-S5«*^a^«5« (fllttfSUJ 2 ft) «W 

i-ioo otM^oigi^p,Mp-y ^^*Dx*-t-5 
70 — y >-^<oi@a-ca— *x-*->r i o o o e ciitr»<z>i« 

[0 0 2 3] 

ftSi-«»«fRIW»jft^J:D, Br*-+jS6-C, SI 4 (A) 

[0024] &mwxn* smbp — y ^^px^j&dy 

o — y >^iDXBB*63a«tt, 1 
J0 2 o 0°C^T(O^—^7-r^ h««-e, L< fi, 7 

5 Ot-9 0 0 < C<DffiffittBas»tf*T,5 o 9 0 0^^^ 
[0 0 2 5]«*. n-y V^*DXBB*6ffl.«^S7 5 OX: 

^ So URBo-y ^^jnx«o*ttfb*«l«:lT5» 

p-y >^Jox*Ta«*:5 0 0*C^±, # 
tc, 6 5 0t6Jl±tt5^S3&s«)6^T% JRBBo-yy 

^iaa-eoiagp$TSr#iSLT, p-y ^^sdxm^s. 

ff*sy >-^*»affioS*»^«iK(DB5ihofc^» 
[0026] SSPflP-y y^niossii, fltri&oftw 

n-y y^DIJiSWIf Kl//Ut±D-;U 
50 top B iT*y ^^«*trSrttffiLTEEiE-t-5*«:^affl"e 
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[00 27] ^ytoummx-tev >yvtm& 

n#iM£tiz><DT\ iAtiigw mAtimbnf&friz 
mxzhxmnmLxmxtiWLm. ii^isootr-s 

^g^ifi^ /«* 5 X o \ZEEJ£ mteUm £ o t> £ 
TmtE^&A^Srfr? r bfrX$Z> 0 

[0028] mm o - y >^oxso»eo*wtftiaii 

H*Ktt5»&f*, n-y >^*DX^*&taSfi, 7 5 0 

£S5&5fc#>l;:8 o 0 c CJ^±^fi5^^-r5^^«:^ u 

[00 2 9] Wfbtoicfi Mn-yy^oib* 
»|£>iaff £A r 1 ,&J£JLT 5 0 0°C £X±<OU&lzmB-f Z> 

hcox\ d — y y^oib »T!8fi:^ic»*«c:a-— 
feiux, - y y^oi b ifc y y 

A r 1 &T5 0 O c CJ^±cDMS(7)jgm4 1 iC-NrSm 
[0 0 3 0] &<Dft3fc&A*L^Xg-C«:, ^-f^>^! 

s ,6H_h * -cfiift e^i/h^^r: LT u > £ 

Kits BfSrtaortinffittot>r^yyirtty 
«*«-4r£EAi"6 0 ffiAaa-cy 

ffi««jw**r*>9. -y->r is^ymftxy is7ifsm&<n 
[00 3 1] »Att«*a»fe««3i#'±tf 



(5) 4#WI¥9 - 1 7 6 7 4 0 

[0032] rta»*a!o»#tt, 0fje*s<&ntt»a> 

Steffi £;h,Tft3fti**u JWfg±SE^*«t6j3l€ 

[0033] *»w^*afe-e**L«AJxLfcy 

1 5 0- 2 0 OttjlllJll 

y ^yvtmu<Dm&ftm<Dwmtt±tf t^stm^o 

V>Tte, tt±tfXST?li«3BUft«BSLTt>«!A*L«(^y 

^*DXIIM&i&ffiS:7 5 0^—9 0 OteDffiiM&BKi- 
5ri:^-egr, o — y ^^iDX*iat,tr^R8(omDjR 
*i-5^Jt"Cj«)*ttiAixds-e#5co-e. p-yy^oi 

aj*J£*u t^o AtL iE mr tT-^^^^ 
[0 0 3 4] 

[HifiW] SU J 2ffliO»«^e>jS*3E«iS<OrtltfflO 

tt.at»fc:ttJB-ra y ^^«9B«-oK^feSr, h i 

(A) <DX.mm\ci£\,^Tlzijk'T 0 **«rBr«*S«c«J 
ifrU iD^rt^SSASnx 1 1 0 O^fflfi^ADfR^ix 

z>o *i\ y ^ttswm. fRBBo-y >-^dx<^^^ 
fc* iFDfR^rt^w**Aurffrtfc»^u*^6)8 o o 

if? ^-8 6 O^OttHlCS 0-6 0 m i n ADjR L«»-f- 
[0 0 3 5] JRBBp-yy^Xgm ADfR*p^f>ftl!) 

u Lfc y ^yytmmz-ris k u-^^ff a lt y >-^o^ 

Initio ±o-/^<0»«*3i«:SS}t»rilffla*sftS3gA 

C<^n- y ^i/*DX3SB^«!!SrE3 Ic^-T^ y >^ 
1 Wrtffllivy K i/yu 2 S:8A L, \)>?1kMVt 

1 O^^J® l 0££n— /U3co^i^3o 3 0{w^^$-fr 
^0 (H3 (A) ) \ ounT% ^> K ^MJBSB 2 K 

2 1 t£*tJ|&n— /U4, 4 ('<y#T y-?u— ;U) 

atL<t^e> % Ip)^Flwffl^n~/U4 v 4 £±a-yU3 

0 iiD-;U3(D^Hi3 0 t(OfBJ-CBET$^**5ibra 

^3 Slcj:*? y ymffl^li oicsgfSi 5 
dSJBfiKSixS (i§]3 (B) ) e flDX^lcy isfftmttl 

(0 3 

50 (c) ) \zx VBiJ£<Dftfe\zm^1zbZ. $o-^30 
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i//v2^e>^Lt, a^i^A^^^D^e me) 
[0 0 3 6] d^jsfe-ew.at»^rt«i«:?Bj«i-s»^^ 

tt. ±n-;U3 O^I 3 0 l:^-/U»Mffl^^ 3 5 
(b) l^^-T J: o \z s vyKwi/2^)II2 0l:#- 

n>mm&m9yk 2 5 wa^stfc* 5 , wtb*kk*<o y 
^^101 (B4 (a) ) frbftmmi n:5S»i 

[0 0 3 7] J*j*«IAtt3SBtt. B 6 \ZLM**-r& X b 
XC. «6Atbffi^Djftff6tClifiSUT. »aJffl<att«Mi6 

rtl^JJ ^tt*«-*rjf UatffcftO^jyi^ir- 7 3 £</S 
A*t««7 8 kdSE«bT*>S. r^MHAti 

iDXteTiafij&*6 5 O'CSfiOB*!*. 3-10mini 

arcj:v\ a-— *^?--f Mtufc y ymtti tt. i 

0 Ot:mI®li*PM^i^A^a^^fcUfc?ffimif 6 1 * 
«B#Pfl»SfU SUJ2»iDMs ( Sli2 2 0-2 3 0t 
tfcSO-C, 2 2 0 < C(C^ofe^-effl4>^^§|^_htf 

jg^tcih-r >?^>/M7coap 7 i tziy 

T% ^^^>^7F^^i«^:T^0^^bs MsfflT 
IdiftaJStU S8i:t>f^l7 0tBP7 2^e)ST 

[0038] co— »<oxasriij6-rsfc^^tt. &p,q 

d-y ^iDXJB^jDilMF, fRPfln-y ^^s?ia % j&A 

[0 0 3 91 UMBo-y^JOIll, 0S?£JLTT 
ES4:^Ttl £0>-C, EEJSSffloiDfRJP^fe^Pflo- y 
^^3g«-(D»tt4:S6» J WIWK|D-y ^SfflBfl^ftA 
ixffloiDjR^O»^U»ASr-eS 6fc:rt"ftanzfft\ 

{0 0 4 0] c^P^^-y ^^jnx^ftnt, in-^ 



(6) ^Hflsp9- 1 7 6 7 4 0 

1115 (A) d^i^r. -7yK^2^i20{:lS 
««riWBSSft 2 5 i*oW«^-#«)S/-yi4»»*fflS8 
*2 6, 2 6£fl2j&U7t#lT\ 9. HI 5 (B) 

K^-r^i^ o-y v^joxsfi, fimm<ov>irvt 
*«■ i ^p^j^® i i Passat i 5 1 zs-/i>m 16,16 

[o o 4 i] fie*<D»rao~y >-^iDxtex-*i. tutu 

[0 0 4 2] &tw. *»^o£NiS^<AiK«ro»ii^& 

*w-<, ^o^^^t^^-To MottiMu j i smm 

6 2 0 6 <03EMig:<£>*Mft-C\ »KllSUJ2»t*)5o 

20 ^v^lc^fiJcU CixfcJItWJUTIIRWo— y >^DX 

^^S*"+S^r, ftS36. 5mm. ^4 8. lm 
m, mi 6. OmmtU C COgtp^t-^ LT. 

P^O^K at/«IS0>^ ^:iX^tt±0. 0 5 mm 

/«Lfc 0 iix t) y y S:*D)RPrt-C 8 5 0 - 
8 6 0 Wrtlgl:2 0-3 0m i n»l, [E^Cl 

JilSn-y ^JPXW-CllWHo-y y^DILT5§« 

fifcflgiffiSSrfftV iA^(O»Cilt8 5 0- 
30 8 6 0 W^ST'2-3m i n WL/;f, m& 
10 0-11 O'COfflflCl OsiSU §l£±lfTl*) 

^62. 15mm, ft* 8 OmmW ^y^IlcEA 

p-y y^oi^^y y^7v^f^ 
fTfe-rtc, jS*,ic«iAtt«asj-w»D}Rur^-5o 

8 0 0WWflST'9-l 0 h^LTMti^ft 
40 [0 0 4 3] ffej^AttLTty y^7y^i:op 

*PXtfJ60 y O^-jSfei oB8«S:B| 8 

*r e o — y >-^*oxffif<?5 y v^y^^^^s^fetc 

JfeStStt, *«ttftfc*ffilMtfcO. 1^0. 2mm 
^$Sffi !:AotiB^ v 4> »E X »> t, 
m8 (A) \zid^x. })>'yft'7y>?<D9V®it*rt%m 

WSC^lT-0. 0 5mm«Ti-rSt, BtSBlft 
50 ^0. lmm^T^/^o HI 8 (B) IC&^T . 
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[0 0 4 4] *fcB9fc. ^a»ftt«ffia«;^Si (IB 10 
&ft) n-y ^JbPXitlJo y v^^^^^fiS^ 

[0045] mmxti&n y isyyt?? >>?<d^2u 

ttft«W*:*fc«l»Lrt), 010 (A) 

Msxixso^Diiffi mi i (a) fcimumc 

[0 0 4 6] ftttwm^yy^^^^*-^ 
^-*->r Bio (b) (om&n^^mLtc 

*Sfitt£#*i i -ea«>r»»!-e*>f9. j&mfti£«f;:# 
ttftttftfciTofeasttwtwiai-efcs 01 1 ( B ) s 30 
bm&n&9^ri 0) 0 ^commit, 

l>\ W3m i nig^KI^^»^ttii 
^KjfcA*W-*tf>-C\ S&Bfln — y ^^pxjCct 9** 

^^lli^M«g^t6WM^^< , fit 
[0047] **Wo»5t*jS«t, p d p^® 

[0®oiamfcfftW] 

[hi] *&w<DWi&m<DMi&jj&:<Dj:mm (a, 

B) . 

[02] *xmioto&*o>»fexm<Dmmj:miz:toYt & 

t- h'<*-^ (A, B) D 

[0 3] ^IS«0«LiS|&^M5g^-eftffi$tt5lfSraa 
-y^^DX3S®T% (A) ttn-yy^px|i^ 



1 ^W^F9 - 1 7 6 7 4 0 

72 

^i^gfiia (b) fio-y ^^iDX^to^co 
=!£M±®0 S (c) ttn-y v^JDX*^ttffifcioft-5 

- y ^Jnx^flR^ *DX«r<7>^n&ffl<?3 y >^mu<o 

m^m (A) . yy^«I»^yK^i:iD-;^ 

^ismsr^-r® (b) . at/, tot^ftioyy^ 

[El 5] *%K^AitiiogtiK^^tt[ffl$ndiRnci 
-y >^di^^) x y^mwt^y'K^iip 

-/^OM^i-EI (a) . ioctt/, anx*tf)*MftJB 
<^y V'^RWoSranig (B) Sr^tt^^-To 
[0 6] *«n^MalllOSt]fe^tt^ffi$tt6-9-^^ 
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